Competition between positive and negative allosteric effectors on muscarinic receptors.
Alcuronium allosterically increases the affinity of cardiac muscarinic receptors for methyl-N-scopolamine (NMS), whereas gallamine has the opposite effect. We discovered that strychnine also increases the affinity of muscarinic receptors in rat heart atria for NMS. It is not known whether the positive and the negative allosteric effectors bind to the same binding site. To investigate this question, we elaborated on a theoretical model predicting changes in the binding of a classic radiolabeled ligand occurring in the presence of a positive and a negative allosteric effector that compete for the allosteric binding site. The model is based on data obtained at equilibrium and avoids uncertainties associated with the use of nonequilibrium methods for the evaluation of interactions between allosteric ligands. We examined changes in the binding of [3H]NMS to membranes of rat heart atria exposed to various concentrations of a positive allosteric effector (alcuronium or strychnine) and of a negative allosteric effector (gallamine) simultaneously. The binding data obtained were in perfect agreement with the model assuming competition between gallamine and alcuronium and gallamine and strychnine, strongly suggesting that these positive and negative allosteric effectors bind to identical or overlapping sites.